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(54) System, methods and apparatus for storing information during a semiconductor 
manufacturing process 



(57) This invention pertains to the embedding of a 
information storage device within, or attached to, the 
carriers used to transport work in progress from step to 
step in the semiconductor manufacturing process. The 
carrier can be a tray having sites for several semicon- 



ductor dies, tubes for carrying several dies together, 
lead frames, wafer cassettes or individual die sockets. 
The information storage device can be formed integrally 
with the carrier or formed separately and attached or se- 
cured to the carrier. 
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Description 

FIELD OF THE INVENTION 



This invention describes a system, methods and 
apparatus for storing information such as the lot number, 
wafer number and individual device identification as well 
as process information and other unit-specific data with- 
in the carriers used to transport semiconductor devices 
through their manufacturing process or within the IC 
package itself. 

BACKGROUND OF THE INVENTION 

The feedback of test and inspection results data is 
of critical importance for process diagnostics and in- 
creasing yield in a semiconductor manufacturing line. 
To be most effective, data relating to a particular semi- 
conductor device must always be traceable to that de- 
vices lot, wafer within the lot and location on the specific 
wafer. However once wafers are tested and the good 
die removed, the ability to maintain traceability of each 
of the individual die. throughout the remainder of the 
process, is an extremely difficult task that has, in the 
past, required manual intervention. 

Previous approaches for associating data with de- 
vices during the semiconductor manufacturing process 
have included the following two methods: 
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form. IC cards or "smart cards" as they are known, in- 
clude a simple memory device which provides informa- 
tion to a reader on demand. More sophisticated devices 
also allow data to be written to the memory and can even 
s perfoHD basic data processing in the card itself. The 
card reader and or read/write device contacts the IC via 
electrical contacts on the surface of the card ("contact") 
or via an r.f. inductive link, there being an inductive loop 
formed inside the card which can provide power to the 
10 IC and send and receive data passed between the IC 
and read/write device ("contactless"). The technology 
required to perform these activities is well known and a 
summary of this can be found in the article "Smart 
Cards" by Carol H. Fancher published in Scientific 
'5 American, August 1996, Vol. 275, No. 2, pp 40-45. 

The present invention resides in the realization that 
the integration of "smart card" technology into the sem- 
iconductor manufacturing process can not only over- 
come the problems described above, but can also pro- 
20 vide information in sufficient quantity and at appropriate 
times to allow better management of the manufacturing 
process. 

It is an object of the present invention to provide a 
system in which such integration can be realized 

2S 

SUMMARY OF THE INVENTION 



1) Paper travelers are attached to device carriers, 
which are then hand carried through the process 
and the paper traveler manually updated at each 
step; and 

2) Individual device lead frames and packages are 
marked with a unique serial number as soon as the 
chip is installed, the serial number may be read at 
each processing step and the results manually, or 
automatically recorded after which the device is're- 
marked before shipment. Such a mark might be a 
two-dimensional array similar to a bar code. 

The first method is inherently unreliable, relying as 
It does on manual recording of information, and is prone 
to error or improper use. The paper travelers are easily 
detached from the carriers or lost in the manufacturing 
process. The second method requires additional steps 
in the manufacturing process and does not provide a 
solution for devices that are soW as bare die. 

The use of electronic memory devices is well known 
in many applications. In particular, the use of such de- 
vices in the form of semiconductor integrated circuits 
(ICS) embedded in cards for carrying financial or other 
information has increased in recent years. Such cards, 
being of the same size and shape as magnetic stripe 
cards such as those used for credit cards or the like, 
have an integrated circuit embedded within the body of 
the card and some means for the IC to communicate 
with a reader so as to exchange data. In their simplest 



This invention pertains to the embedding of an in- 
formation storage device within, or attached to. the car- 
30 riers used to transport work in progress from step to step 
in the semiconductor manufacturing process. The car- 
rier can be a tray having sites for several semiconductor 
dice/devices, tubes for carrying several devices togeth- 
er, lead frames, wafer cassettes or individual die sock- 
35 ets. The information storage device can be formed inte- 
grally with the carrier or formed separately and attached 
or secured to the carrier An alternative embodiment of 
the invention includes the information storage device 
embedded in or attached to the IC package. 
"^0 This information storage device includes a data 
memory and may be any form of semiconductor com- 
ponent capable of being written to. and read from by ap- 
paratus located in manufacturing equipment, or along 
manufacturing lines. The information storage means al- 
45 so includes means for allowing communication between 
the data memory and read/write apparatus. This can be 
contact or non-contact as desired, and techniques com- 
monly used in smart card systems are preferred. 

The data that may be stored in the data memory 
^0 device may include, but is not limited to: lot identifica- 
tion, wafer identification for each device in the carrier, 
the original location on the wafer for each device In the 
carrier, identification of specif ic process equipment used 
to manufacture each device, date and time stamps, op- 
55 erator identification for each process step, process step 
test or inspection results for each device, process steps 
completed, remaining life of the carrier and other data 
pertinent to each individual wafer, die, or device, in the 
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carrier. Where there are several discrete sites in the car- 
rier, each of which can hold one device, the data is 
stored so as to be specific to each site and hence each 
individual device 

A system according to the invention comprises a 
read/write terminal at individual pieces of manufacturing 
or testing equipment which contacts the information 
storage device and provides data to the data memory. 
The reader can also read the data in the memory and 
transmit it to a central data processor together with its 
own data to allow control and evaluation of the manu- 
facturing process. The provision of a data memory for 
each carrier allows the carrier to be moved between 
physically remote pieces of processing equipment while 
still retaining the information concerning the manufac- 
turing processes applied to each of the devices. This is 
particularly useful when the processes are conducted in 
different buildings which may even be in different coun- 
tries. 

A system according to the present invention pro- 
vides a method and apparatus for automatically storing 
the identification and process data within the carriers 
used to transport semiconductor devices through the 
manufacturing process. By enabling the automatic 
traceability of individual device inspection and test re- 
sults to the specific lot, wafer and die location, this will 
provide semiconductor manufacturers with a method to 
decrease the time necessary to bring a new device, or 
process, up to volume manufacturing standards while 
increasing process yield. Additional benefits will be de- 
rived through the enhanced ability to maintain tight proc- 
ess control and through the ability to trace field failure 
returns to the process step that may have introduced a 
defect. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 shows a flow diagram summarizing the 
front-end of the semiconductor manufacturing proc- 
ess; 

Figure 2 shows a flow diagram summarizing the 
back-end of the semiconductor manufacturing 
process; 

Figure 3 shows a tray according to an embodiment 
of the invention; 

Figure 4 shows a tube for carrying large devices ac- 
cording to an embodiment of the invention; 
Figure 5 shows a tube for carrying small devices 
according to an embodiment of the invention; 
Figure 6 shows a partial view of a tray according to 
an embodiment of the invention; 
Figure 7 shows a lead frame according to an em- 
bodiment of the invention; 

Figure 8 shows a wafer cassette according to an 

embodiment of the invention; 

Figure 9 shows a socket for a bare die according to 

an embodiment of the invention; 

Figure 10 shows a flow diagram of the operation of 



a system according to the invention; and 
Figure 11 shows a diagram of a processing equip- 
ment for use in the system of Figure 10. 

5 DESCRIPTION OF THE PREFERRED EMBODIMENT 

Semiconductor devices are manufactured through 
the use of a photo-chemical process comprising up to 
several hundred discrete steps. These devices are fab- 

10 ricated on wafers that may be up to 300mm in diameter. 
Each wafer may contain hundreds, or thousands, of 
units, called die. During the photo-chemical phase of the 
process, referred to as the "front end", groups of waters, 
called "lots", are manufactured together in batches. 

15 Each water, within a lot, is processed at the same time 
and under the same conditions as all other wafers within 
the lot Each lot is assigned a unique serial number, 
called "Lot Number", or, "Lot ID". Within each lot, each 
wafer also contains a unique serial number and, within 

20 each water, each die has a serial number or x-y, coor- 
dinate, indicative of its location on the wafer. A flow di- 
agram summarizing the steps in the front-end process- 
ing of semiconductor devices is shown in Figure 1 Dur- 
ing this process, tests can be applied between steps to 

25 determine their effectiveness and to monitor the proc- 
ess. 

After completion of the photo-chemical steps, each 
wafer is tested to determine which die are good and 
which are bad. The individual die are tested and the 
30 good ones are individually installed into plastic or ce- 
ramic packages or temporary carriers. The good die, in- 
stalled into packages if appropriate, are then subjected 
to further tests to determine quality and insure reliability 
and then shipped to the end user. In the case where the 
35 die will be shipped bare (unpackaged), they are inserted 
into temporary carriers, that act as packages for the re- 
mainder of the process and then removed from these 
carriers prior to shipment. 

The series of tests and processes to which the good 
40 die are subjected are designed to insure quality, per- 
formance and, finally mark and finish the unit before it 
is shipped to a customer. This is typically called the 
"back end" of the semiconductor process. In addition to 
testing and validating the quality of the individual units, 
45 the back-end steps provide information to the front end, 
where the die are fabricated, that is used to measure, 
control and improve the performance of the front-end 
process steps. Figure 2 shows a flow diagram summa- 
rizing the back-end manufacturing process including the 
50 following steps (not all of which are necessarily present 
in every fab.): 



(1) Front-End Output - untested wafers; 

(2) Wafer Sort Test - identify good and bad die; 

55 (3) Dice - saw or scribe the wafer into individual die 
attached to a sticky backing; 
(4) Inspect (2nd Optical) - inspect for saw or scribe 
damage and probe and ink marks; 
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(5) Die Attach - separate good die from backing and 
attached to package, includes pad bond for flip- 
chip; 

(6) Wire Bond - attach die pads to package pins, 
wire or TAB only; 

(7) Inspect (3rd Optical) - inspect wire bond quality 
(height; spacing); 

(8) Mold or Seal - encapsulate plastic package or 
attach lid on ceramic package; 

(9) Trim, Form. Tin - trim shorting bars and form 
leads to desired shape: 

(10) Pre-Burn-in Test - optional pre-screen test to 
screen bad die and monitor assembly detects; 

(11) BIB Load - load devices into burn-in-board; 

(12) Burn-in - powered, monitored, or test during 
burn-In; 

(13) BIB Unload - load devices into trays; 

(14) Final Test - final performance test; 

(15) Mark - mark logo, part number, serial number 
etc. on package; 

(16) Finish and Pack - attach heat sink and fan, if 
appropriate and pack for shipping. 



When the wafers are tested, the percentage of good 
die out of the total number of die is called the "yield". 
Maximizing yield is of critical importance because it has 
a direct bearing on the manufacturer's profit. At each 
step in the process it is possible to introduce defects that 
lower yield. Therefore, manufacturers track the perform- 
ance of their process by inspecting and testing after crit- 
ical production process steps. It is desirable to correlate 
front-end inspection and test results to the lot, individual 
wafer and specific die on the wafer. This enables the 
manufacturer to identify process variation patterns that 
are indicative of faulty, or non-uniform, performance of 
the processing equipment or methods. However, after 
the die are separated from the wafer, in the back end, it 
is of extreme difficulty to maintain correlation to the lot, 
wafer and die location, because there is typically no 
marking on the individual die, or its package or carrier, 
that identifies the lot, wafer and location on the wafer, 
of the die. Since the marking of a device is reflective of 
the results of later test steps, the devices are not marked 
until the end of the manufacturing process and, there- 
fore, there is no physical identification on the packaged 
device and no reliable method to maintain traceabllity of 
an individual unit. Withouttraceability throughout the en- 
tire process, much of the data that could be used to more 
rapidly bring a new process on line and/or fine tune a 
process for maximum yield, is lost. 

This invention provides a means for the semicon- 
ductor manufacturer to write individual device specific 
infonmation directly onto the carrier used to transport 
their products from step to step during the manufactur- 
ing process. These carriers may be wafer cassettes, de- 
vice trays, tubes, reels, individual die carriers, or'any 
other type of material carrier. The data storage device 
may be a semiconductor device such as a flash memory, 



eeprom, or any other type of non-volatile data-storage 
device For greater simplicity and security in writing and 
reading from the device, it may be a simple controller 
with embedded user memory. 
^ The manufacturing equipment used at each proc- 
ess step includes the apparatus for writing to the carri- 
er's storage device and reading the data contained with- 
in that storage device. At the beginning of a process 
step, the data in the carrier's storage device will be read 
10 by the equipment to verify that the devices are at the 
correct location in the process and update the work-in- 
process data. The data that may be stored in the em- 
bedded, or attached, data storage device may include, 
but is not limited to: lot identification, wafer identification 
75 for each device in the carrier, the original location on the 
wafer for each device in the carrier, identification of spe- 
cific process equipment used to manufacture each de- 
vice, date and time stamps, operator identification for 
each process step, process step test or inspection re- 
20 suits for each device, process steps completed, remain- 
ing life of the carrier and other data pertinent to each 
individual wafer, die, device and the carrier itself. 

At the end of each step, the processing equipment 
updates the data contained in the storage device to re- 
25 fleet the results of that step on a device-by-device basis. 
In this manner, all process step and results data travel 
with the semiconductor devices being manufactured 
and provide the manufacturer with the ability to correlate 
all results with the specific product lot. wafer and \oca- 
30 tion on the wafer. 

Figure 3 shows one embodiment of the invention in 
the form of a tray used in the back-end semiconductor 
manufacturing process. The tray comprises a molded 
plastic body 10 having a number of compartments 12. 
3S each of which receives a packaged die 1 4 (only two are 
shown). The tray is used to transport the dies 14 be- 
tween processing or testing steps, the dies being with- 
drawn from the compartment and processed or tested. 
The dies are then placed in the compartments of anoth- 
er, similar carrier. An electronic memory device 1 6 is en- 
capsulated within the sidewall 1 8 of the tray and electri- 
cal contacts 20 are present at the surface of the sidewall 
18 to allow power and data communication between the 
device 16 and a reader (not shown). The device 16 and 
45 contacts 20 are essentially the same as those used in 
"smart card"-type devices. The device includes a mem- 
ory which holds data and a controller for communicating 
data with a reader and providing power to the device via 
the contacts. The data stored in the memory are corre- 
50 lated with the positions of the compartments. Therefore, 
when a die is placed in one compartment of the tray the 
data relating to that die are read into the memory for that 
compartment location. When a die is removed from a 
compartment, the data in the memory relating to that 
55 compartment are read into the processing or testing 
equipment or the computer used to control such equip- 
ment to provide the appropriate data for that die. 

Figure 4 shows a tube for large packaged parts in 
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accordance with another embodiment of the invention. 
In this case, the packaged dies are located one on top 
of the other in a single molded tube 30 rather than in 
individual compartments. An electronic memory device 
32 is formed with contacts 34 the wall of the tube 30 in 
the same manner as shown in the tray of Figure 3. 

Figure 5 shows a tube for carrying smaller devices 
than that of Figure 4. In this case, the tube comprises 
an elongate, flattened, plastic tube 40 with a slot 42 ex- 
tending along one side. The dies (not shown) are placed 
in a side-by-side relatbnship in this tube. 

Figure 6 shows a part view of a tray 50 similar to 
that shown in Figure 3. In this tray the memory device 
52 is not formed integrally with the tray but is formed in 
a strip 54 together with the contacts 56. The strip 54 may 
be located in a recess 58 formed in the wall of the tray 
and can be secured therein by adhesive, plastics weld- 
ing, snap fit or any other suitable means which will retain 
the strip 54 in the recess 58 during the semiconductor 
manufacturing process. Alternatively the strip 54 can be 
mounted on the surface of the tray wall (not shown). 

Figure 7 shows a series of dies connected in a side- 
by-side relationship in a lead frame 60. A memory de- 
vice with contacts 62 is provided in a tab 64 attached to 
one end of the lead frame. The tab is essentially similar 
to the strip 54 described above in relation to Figure 6. 

While the invention has been described above in 
relation to Figures 3 to 7 for carriers used in the back- 
end manufacturing process, it also has application in the 
front-end. Figure 8 shows a wafer cassette 70 which is 
used to carry wafers 72 between the various processing 
stages in manufacture. The memory device 74 is formed 
in or attached to the side of the cassette in the same 
manner as described above in relation to trays. 

It is sometimes desirable to ship bare, unpackaged 
dies individually between manufacturing processes or 
to the end user. In such cases, each die is located in its 
own socket. A socket in accordance with the invention 
is shown in Figure 9 and comprises a plastic two-part 
container 80 having a base with a locating recess 82 for 
the die (not shown and a hinged lid 84 with a catch 86. 
A memory, device 88 is embedded in the base. No con- 
tacts are present here as communication is via an r.f. 
link using an inductive loop In the device 88 (a "contact- 
less" device). This type of communication can be used 
for the embodiments described in place of the contact 
devices described. Likewise, the socket can be provided 
with contacts if desired. 

The operation of a system according to the inven- 
tion is shown in Figures 10 and 11 and comprises the 
following steps: 

(i) Carriers (trays tubes etc. as shown in Figs. 3 - 9) 
containing the IC devices are loaded into the sys- 
tem; 

(li) The data in the information storage device on 

each carrier is read by a reader 90; 

(iii) The data is checked to ensure that the lot from 
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which the devices originate are at the correct step 
in the manufacturing process, if not the carrier is re- 
moved from the system; 

(iv) It at the correct stage, the devices (parts) are 
removed from the carrier by means of a robot 92 
and carrier data is transferred to the processing 
equipment 94; 

(V) The processing step is executed in the process- 
ing equipment 94; 

(vi) After processing is finished, the parts are loaded 
back into the carrier by a robot 92 and process data 
is written into the information storage device by a 
writer 96; 

(vii) The carrier is transferred to the next process 
step. 



At any stage during or after processing or transfer 
between processing steps, the carrier data can be read 
into a central processing unit and analyzed to monitor 
20 progress of the parts through the manufacturing process 
and to identify potential problems in the process which 
can be corrected before the next lot of devices is proc- 
essed. 
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Claims 



1. Apparatus for carrying semiconductor devices, 
comprising: 

a) a structure for receiving at least one device; 
and 

b) an electronic information storage device 
fixed to the structure and including: 

(i) a memory which stores data associated 
with the device, and 

(ii) means for allowing data to be electron- 
ically read from and written to the memory. 

2. Apparatus as claimed in claim 1 , wherein the struc- 
ture receives a plurality of devices. 

3. Apparatus as claimed in claim 2, wherein the struc- 
ture comprises a plurality of discrete sites, each for 
receiving an individual device. 

4. Apparatus as claimed in claim 1 , wherein the struc- 
ture is selected from the group consisting of trays, 
tubes, lead frames, wafer cassettes and die sock- 



6. Apparatus as claimed in claim 1 , wherein the means 
for allowing data to be read and written comprises 
55 at least one electrical connection terminal at a sur- 
face of the structure accessible to a read/write de- 
vice. 
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Apparatus as claimed in claim 1 , wherein the means 
for altowing data to be read and written comprises 
an inductive loop located beneath a surface of the 

structure. 

Apparatus as claimed in claim 1 , wherein the elec- 
tronic information storage device is formed integral- 
ly with the structure. 

Apparatus as claimed in claim 1 . wherein the elec- 
tronic information storage device is formed sepa- 
rately from the structure and located securely ther- 
eon. 

Apparatus as claimed in claim 1 , wherein the data 
stored in the memory comprises data identifying the 
device and data indicative of processing steps un- 
dergone by the device during its manufacture. 

Apparatus as claimed in claim 9, wherein the data 
are selected from the group consisting of lot identi- 
fication, wafer identification, original location of a 
die on a wafer, identification of specific equipment 
used to manufacture the device, date stamps, time 
stamps, operator identification for manufacturing 
process steps, manufacturing process step test and 
inspection results for the device, manufacturing 
process steps completed and remaining life of the 
carrier. 

A system for monitoring the progress of semicon- 
ductor devices through a manufacturing process in- 
volving a plurality of discrete pieces of manufactur- 
ing equipment, comprising: 

a) apparatus for carrying the devices compris- 
ing: 

(i) a structure for receiving at least one de- 
vice; and 

(ii) an electronic information storage device 
having a memory which stores data asso- 
ciated with the device; and means for al- 
lowing data to be electronically read from 
and written to the memory; and 45 

b) an electronic read/write device located at 
each piece of manufacturing equipment which 
writes data related to operation of that piece of 
equipment to the information storage device, so 
and reads data related to the device from the 
information storage device. 



12. A system as claimed in claim 11 , wherein the infor- 
mation storage device is interrogated by a central 
processing unit which receives data related to the 
manufacturing process as applied to the devices in 
the apparatus. 
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1 3. A system as claimed in claim 1 2, wherein the central 
processing unit is physically remote from the man- 
ufacturing equipment. 

14. A method of monitoring the progress of a semicon- 
ductor device through a manufacturing process in- 
volving a plurality of discrete steps, the method 
comprising: 

a) locating the device in a carrier having provid- 
ed therein an electronic information storage de- 
vice; 

b) moving the device between each discrete 
step in the carrier; and 

c) at each discrete step recording information 
related to the device in that step in the informa- 
tion storage device. 

15. A method as claimed in claim 1 4, further comprising 
locating a plurality of devices in the carrier and re- 
cording information related to each of the devices 
in the information storage device. 

16. A method as claimed in claim 14, further comprising 
recording the information at each step using a read/ 
write device located at each step. 

17. A method as claimed in claim 16, wherein the read/ 
write device communicates with the information 
storage device via electrical contacts located at a 
surface of the carrier. 

18. A method as claimed in claim 1 6. wherein the read/ 
write device communicates with the information 
storage device via an inductive loop located be- 
neath a surface of the carrier 

19. A method as claimed in claim 14, further comprising 
locating the Information storage device in the carrier 
prior to locating the semiconductor device in the 
carrier. 

20. An integrated circuit device comprising: 

a) a device package; 

b) an integrated circuit within the package hav- 
ing functional connections to the outside of the 
package; and 

c) a discrete electronic information storage de- 
vice located in the package and including: 

(i) a memory which stores data associated 
with the device, and 

(ii) means for allowing data to be electron- 
ically read from and written to the memory. 



<EP ^0844645A1_L> 



6 



EP O 844 645 A1 



MASK 
PREP 



WAFER 
PREP 



OXIDATION/ 
OEPOSmON 



UTHOGRAPHY 



ETCH 



I 



DOPING 
(IMPLANT/DIFFUSION) 



NO 




TO BACK END 



FIG.1 



BNSDOCID: <EP 0844645A1J_> 



7 




BNSDOCID: <EP 0a44645Al_L> 



9 




FIG.7 




11 



BNSDOCID: <EP 0844645A1J_> 



EP 0 844 645 A1 



LOAD CARRIERS 
ONTO SYSTEM 



READ CARRIER 
DATA 




REMOVE CARRIERS 
FROM SYSTEM 



UNLOAD PARTS FROM CARRIER 
& TRANSFER CARRIER DATA TO SYSTEM 



EXECUTE PROCESS 
STEP 



LOAD PARTS IN 
WRITE PROCE 
CARRIER 


TO CARRIER & 
:SS DATA TO 
•S CHIP 






SEND PARTS TO NEXT 
PROCESS STEP 



FIG. 10 



EP 0 844 645 A1 



z 



94 



PROCESSING 
EQUIPMENT 



T 



ROBOT TO 
UNLOAD CARRIER 



I 



CARRIER 
READER 



X 



ROBOT TO 
LOAD CARRIER 



I 



CARRIER 
WRITER 



FIG. 11 



EP 0 844 645 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Appilcalion Number 

EP 97 40 2533 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation ot document with indicaton, where appropriate. 
ot relevant passages 



Relevant 
to Claim 



CLASSIFICATION OF THE 
APPLICATION (lnl.Cl.e> 



A 

X 



US 5 166 884 A (MANEY ET AL. ) 



* the whole document * 



US 4 888 473 A (ROSSI ET AL. ) 



* the whole document * 

PATENT ABSTRACTS OF JAPAN 

vol. 013, no. 062 (E-715), 13 February 

1989 

-& OP 63 250114 A (NEC CORP), 18 October 
1988, 

* abstract; figure ♦ 

PATENT ABSTRACTS OF JAPAN 
vol. Oil, no. 081 (E-488), 12 March 1987 
& JP 61 236136 A (HITACHI LTD), 21 
October 1986, 

* abstract; figure ♦ 



PATENT ABSTRACTS OF JAPAN 

vol. Oil, no. 119 (E-499), 14 April 1987 

-& JP 61 267338 A (TOSHIBA CORP), 26 

November 1986, 

* abstract; figure * 



2,4,5, 
14,16, 
17,20 

18 

2,4, 
-14.16, 
18,20 



1,2,4,7, 
9-14,20 



1,2,4,5 
7,9-14. 
16,20 



17 

1.2,4,6 
7,9-14, 
18,20 



H01L21/00 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.6> 



HOIL 



The present search report has been drawn up for all claims 





Dale ol oompfetionci the seacch 


Examiner 


THE HAGUE 


3 February 1998 


Oberle, T 



CATEGORY OF CITED DOCUMErfTS 

X : particular^ relevant it taken alon© 

Y : particularly relevant if combined with another 

document ol the sarrM catagory 
A : lechnological background 
O : rK>n-«vritt«n dtsclosure 
P : intermediate document 



T : theory or pnnciple underlying the irivertion 
E : earlier patent document, but published on. cr 

atter the filing date 
D document cited in the application 
L document cited for ether reasons 

& : memter of the same patent family, corresponding 
document 



15 



BNSDOCID: <EP^ 0844645A1_L> 



